CUSTOMER NO. 23932 



PATENT APPLICATION 
Atty. Docket No. 56463-6USPT 



Mail Stop PATENT APPLICATION 
Director of the U.S. Patent Office 
P. O. Box 1450 
Alexandria, VA 22313-1450 




"EXPRESS MAIL" Mailing Label No. EV 227 870 258 US 



CERTIFICATE OF MAILING BY EXPRESS MAIL 



METHOD OF AND SYS] 



CROSS-REFERENCE TO RELATED APPLICATIONS 
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disclosure of, co-pending U.S. Provisional Patent Application No. 60/426,712, which was filed 
on November 15, 2002. 

5 BACKGROUND OF THE INVENTION 

Technical Field of the Invention 

The present invention is generally related to fluid purification, and more specifically, but 
not by way of limitation, to a system and method for fluid purification by utilizing separate 
evaporation and filtration chambers particularly adapted for purification of lubricating, hydraulic, 
10 and other oils. 

Description of Related Art 

Internal combustion engines and hydraulic systems typically utilize oil to lubricate the 
moving parts included therein. Over time, particulates and liquid contaminants such as water, 
antifreeze, and fuel degrade the performance of lubricating oil. Currently, contaminated oil is 
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changed at regular intervals because the liquid contaminants and small particulates are not easily 
filtered out of the lubricating oil 

Alternatively, some purification systems employ a filter to filter out the particulates and 
an evaporator to remove the liquid contaminants from the lubricating oil. These systems involve 
5 a single canister that houses both a filter element and an evaporation chamber. However, the 
single canister design tends to be bulky, problematic to install, and more expensive to service. In 
some cases, single canister systems must be installed outside the engine. 

For example, as described by U.S. Patent No. 5,776,315, a single canister includes two 
chambers, a first chamber may include a filter for filtering particulates from the oil and a second 
10 chamber for evaporating some contaminants from the oil The first chamber is located exterior 
to the second chamber. The oil flows to the first chamber, flows through the filter to the interior, 
second chamber. The second chamber includes a vent for releasing vaporized contaminants and 
a drain for receiving the filtered oil. 

In addition, purification systems typically meter the flow of the oil by restricting the flow 
15 before it enters the evaporator. A metering valve controls the flow of oil to the evaporator to aid 
in evaporating the emulsified liquid contaminants of the oil. In most single canister designs, the 
metering valve is located prior to the filtration chamber in order to permit easier access to the 
metering valve. Because the metering valve is oriented prior to the filtration chamber, the 
lubricating oil includes particulates that may clog the metering valve. 
20 As described by U.S. Patent No. 6,287,455, herein incorporated by reference in its 

entirety, a purifier for lubricating oil includes an evaporator heating wand. The evaporation of 
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liquid contaminants is increased by a ridged cup shape of the evaporator. The flow of oil is 
impeded by ridges along the exterior of the cup and therefore more evaporation may occur. The 
evaporated impurities are vented out of the purifier via an upper conduit. The cleaned oil pools 
at a lower portion of the evaporator and is then returned to the engine. 
5 It would therefore be advantageous to provide a method of and system employing an 

evaporation chamber and separate filtration chamber. 

SUMMARY OF THE INVENTION 

The present invention relates to a method of and system for fluid purification. More 
particularly, one aspect of the invention includes a system for purifying fluid. The system 
10 includes a filtration canister for filtering particulates from the fluid and a separate evaporation 
canister for removing liquid contaminants by evaporation. 

In another aspect, the present invention relates to a filtration canister for filtering 
particulates from a fluid. The filtration canister includes a filter element for removing the 
particulates from the fluid, a container for receiving the filter element and the fluid, a head for 
15 sealing an upper portion of the container, a threaded stud for securing the head and the container, 
and a centering spring for securing the filter element around the threaded stud. 

In another aspect, the present invention relates to an evaporation canister for separating 
liquid contaminants from fluid. The evaporation canister includes an evaporator cup for 
receiving fluid. The evaporator cup includes a large substantially flat lower surface for 
20 increasing the surface area of the fluid. The evaporation canister also includes a container for 
receiving fluid and housing the evaporator, a head for sealing an upper portion of the container, 
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and a heating wand for heating the fluid in the evaporator cup. The fluid flows underneath the 
heating wand and spreads to increase the surface area of the fluid, thereby facilitating 
evaporation of the liquid contaminants. 

In another aspect, the present invention relates to a method for purifying fluid. The 
5 method includes the steps of providing fluid to a filtration canister, filtering particulates from the 
fluid via a filter element, transmitting the filtered fluid from the filtration canister to a separate 
evaporation canister, heating the filtered fluid to remove liquid contaminants, and removing the 
vaporized liquid contaminants from the evaporation canister. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 A more complete understanding of principles of the present invention may be obtained by 

reference to the following Detailed Description when taken in conjunction with the 
accompanying Drawings wherein: 

FIGURE 1 is a perspective view of a filtration canister in accordance with an 
embodiment of the present invention; 
15 FIGURE 2 is a bottom plan view of the head of the filtration canister of FIGURE 1; 

FIGURE 3 is an assembly diagram of the filtration canister of FIGURE 1; 
FIGURE 4 is a perspective view of an evaporation canister in accordance with an 
embodiment of the present invention; 

FIGURE 5 is a side view of the evaporation canister in accordance with an embodiment 
20 of the present invention; and 
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FIGURE 6 is a flow diagram illustrating a method in accordance with an embodiment of 
the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS OF THE INVENTION 

A two canister fluid purification system provides several advantages for the effective 
5 purification of lubricating and hydraulic fluids. For example, by separating the filtration canister 
from the evaporation canister, a metering valve may be placed between the filtration canister and 
evaporation canister, thereby allowing proper control of the flow of fluid, such as oil or hydraulic 
fluid, to and from both canisters. In addition, the two canisters need not be located adjacent each 
other and therefore, the canisters may be installed in various locations to provide flexibility to the 

10 installer. It has been found that the evaporation canister should be placed in a location 
substantially above the engine so that gravity may assist the fluid in returning from the 
evaporation canister to the engine. However, the filtration canister may be located anywhere 
within the engine compartment, due to the fact that the filtration canister is under pressure. 

Referring now to Figure 1, a filtration canister 100 in accordance with an aspect of the 

15 present invention is illustrated. The filtration canister 100, in this particular embodiment, is 
manufactured as a substantially cylindrical container 102, having a head 104 and a base 106. In 
a preferred embodiment, the container 102 is formed of Aluminum Kone Drawing Quality 
(AKDQ) cold rolled steel and plated with "Commercial Bright Nickel Plating." In the preferred 
embodiment, the head 104 and base 106 are formed of 319 Cast Aluminum alloy. Although the 

20 preferred embodiment illustrates a cylindrically-shaped container formed of AKDQ and nickel 
plated, other orientations and materials with similar characteristics may be utilized in 
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conjunction with the principles of the present invention. The filtration canister 100 receives fluid 
from an engine (not shown) via a pipe connection 108. A shut-off valve 110, oriented along the 
fluid flow prior to entry to the filtration canister 100, may be utilized to prevent the flow of fluid 
to the filtration canister 100. The shut-off valve 110, when engaged, causes the fluid in the 
5 engine to bypass the filtration canister 100 therefore allowing a user to take a sample of the fluid 
without shutting down the engine. When the shut-off valve 110 is not engaged, the fluid enters 
the filtration canister 100 for subsequent filtering. Both the pipe connection 108 and the shut-off 
valve 110 are in fluid communication with the filtration canister 100 via the head 104. An 
orifice 112 in the head 104 allows the fluid to enter the filtration canister 100 and a second 

10 orifice 114 allows the filtered fluid to exit the filtration canister 100 and proceed to an 
evaporation canister (not shown in this view). The head 104 also includes means for mounting 
the filtration canister 100 to an engine compartment. The head 104 and base 106 attach to the 
container 102 via a threaded stud 1 16 which is surrounded by a filter element 118. For example, 
the head 104 may include an orifice for receiving the threaded stud 116 and the head 104 is then 

15 fastened to the container 102 via a cap nut 120 and washer (not shown). The base 106 may 
receive the threaded stud 1 16 and fasten to the container 102 via a base nut. 

Referring now to Figure 2, a bottom plan view of the head 104 of the filtration canister 
100 of Figure 1 is illustrated. As previously described, the head 104 includes an orifice 122 for 
receiving the cap nut 120 and washer for connecting with the threaded stud 116. The bottom 

20 face of the head 104 also may include a compression ring 124 molded into a portion of the 
bottom face. The compression ring 124, formed of Cast Aluminum alloy, compresses the filter 
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element 118 when the head 104 is tightened over the container 102. The compression ring 124 
also creates an fluid impervious seal that prevents fluid from bypassing the filter element 118. 
As shown by the directional arrows, contaminated fluid from the engine is transmitted to the 
filtration canister 100 via the orifice 1 12 which allows the fluid to drain into the outer portion of 
5 the container 102. The contaminated fluid then migrates through the filter element 118 toward a 
central portion of the container 102 near the threaded stud 116 in order to remove particulates 
from the fluid. The filtered fluid exits the filtration canister 100 via orifice 1 14 and flows to an 
evaporation canister (not shown). The head 104 also includes an outer raised edge 126 that is 
oriented to be placed inside the container 102. The raised edge 126 aids in preventing fluid from 

10 leaking out of the filtration canister 100. In addition, a gasket 128 may be placed exterior to the 
raised edge 126 to further enhance the sealing ability of the head 104 and container 102. 

Referring now to Figure 3, an assembly diagram of the filter chamber of FIGURE 1 is 
illustrated. As previously described, the threaded stud 116 is positioned through an orifice 130 
of the container 102 and an orifice 132 of the base 106 and secured via a base nut 134. The 

15 threaded stud 116 is placed through a seal 136, stud holder 138, and sleeve 140 which are then 
locked in place with an E-ring 142. A spring 144 is placed above the E-ring 142 thus creating a 
platform for a sealing gasket 146, a fiber washer 148, and a support washer 150. The sealing 
gasket 146 may be formed of stainless steel in order to provide a firm support for the fiber 
washer 146 and the support washer 150. The support washer 150 may be formed as a nitrile 

20 washer for preventing fluid from bypassing the filter element 118. The support washer 150, in 
the preferred embodiment, is soft and impervious to fluid. Therefore, the support washer 150 
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provides compression against the filter element 118 and does not allow fluid to pass between the 
filter element 118 and the support washer 150, thereby preventing the bypass of the filter element 
118. 

A centering spring 152 is placed around the threaded stud 116 and may rest anywhere 
5 along the threaded stud 116. The centering spring 152 may be in threaded securement to the 
threaded stud 116 so that the centering spring 152 is rotated down to a particular location along 
the threaded stud 1 16. The centering spring 152 prevents the filter element 118, which is placed 
therearound, from shifting during movement or closure of the filter canister 100. The filtering 
element 118 may be any type of filter that effectively removes particulates from the fluid. For 

10 example, in the preferred embodiment, a depth filter is utilized for removing particulates, 
however, other types of filters, such as pleated filters, may be implemented in conjunction with 
aspects of the present invention. In the preferred embodiment, a 3 micron filter is implemented 
as the filtering element 118. Alternatively other classes of filters may be used such as a finer 
filter for hydraulic systems. 

15 The head 104 is secured to the container 102 via the cap nut 120 and a washer 154. A 

second E-ring 156 may be secured around a lower portion of the cap nut 120 once inserted into 
the orifice 122. The second E-ring 156 prevents the cap nut 120 from being completely removed 
from the orifice 122. By not allowing complete removal of the cap nut 120, a user is less likely 
to drop or lose the cap nut 120 when servicing the filtration canister 100. In addition, the 

20 filtration canister 100 may include a sampling valve 158 for allowing a user to sample the fluid 
while the engine is running. The sampling valve 158 may be located anywhere along an outer 
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surface of the container 102. The sampling valve 158 may be secured to the container 102 via an 
O-ring 160 and a hex nut 162. 

After the fluid passes through the filtration canister 100 and through the orifice 114, the 
filtered fluid is passed to an evaporation chamber 200 as shown in Figure 4. In the preferred 
5 embodiment, the evaporation canister 200 is maintained at around atmospheric pressure to allow 
faster and more efficient evaporation of liquid contaminants that may be present in the fluid. 
The flow is controlled with a metering valve (not shown) and pressure is released via a conduit 
218. The filtered fluid enters a container 202 of the evaporation canister 200 via an orifice that 
may be fitted with a hose connection 206. The filtered fluid passes through an inlet duct 208 to 
10 an evaporator 210. The fluid pools at the base of the evaporator 210 allowing the fluid to 
disperse over a large surface area. By increasing the surface area of the fluid, the liquid 
contaminants are more readily evaporated. In the preferred embodiment, the evaporator 210 
includes a cup 212 and a heating wand 214, although other orientations and heating elements are 
possible. 

15 The fluid engulfs the heating wand 214 causing the fluid to heat to a temperature of about 

195 to 205 degrees Fahrenheit. The interior of the cup 212 fills with heated fluid to the point at 
which the fluid spills over to the exterior of the cup 212. The exterior of the cup 212 includes 
various ridges that impede the flow of fluid to allow more contaminants to evaporate. The 
vaporized contaminants rise toward a head 204 of the evaporation canister 200 and exit the 

20 evaporation canister 200 via a conduit 218. The conduit 218 leads the contaminants to another 
location outside of the engine compartment. By capturing the contaminants and leading them 
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away from the engine compartment, a user will not breathe in toxic fumes. The cleaned fluid 
continues to flow over the sides of the cup 212 and into a lower portion of the evaporation 
canister 200. An exit orifice 216 is located at the lower portion of the evaporation canister 200 
for allowing the cleaned fluid to return to the engine. 
5 The head 204 also includes an orifice 220 adapted for receiving conduits from the heating 

wand 214. The conduits are surrounded by a gasket that prevents the vaporized contaminants 
from leaking into the surrounding area. The conduits house wires for providing power to the 
heating wand 214 and also provide a visual indicator 222 to specify whether electrical power is 
flowing to the heating wand 214. The head 204 may also include at least one means for 

1 0 mounting the evaporation canister 200, such as orifices for receiving screws or bolts. 

Referring now to Figure 5, a side view of the evaporation canister 200 of an embodiment 
of the present invention is illustrated. As shown, the head 204 may include a gasket 226 for 
sealing the head 204 with the container 202. The flow of fluid is indicated with solid arrows and 
the flow of vaporized contaminants is indicated with dotted arrows. The filtered fluid flows 

15 through a metering valve 224 and into the inlet duct 208 via the hose connection 206. The fluid 
migrates to the evaporator 210 and dissipates into the area of the cup 212. The fluid is heated by 
the heating wand 214 and spills over the exterior of the cup 212. Vaporized contaminants exit 
the evaporation canister 200 via the conduit 218 while the cleaned fluid collects at the lower 
portion of the evaporation canister 200. The cleaned fluid flows back to the engine via the 

20 orifice 216. 
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Referring now to Figure 6, a flow diagram of a method 600 of implementing the present 
invention is illustrated. At step 602, contaminated fluid flows from the engine to a filtration 
canister 100. As previously described, a shut-of valve may be incorporated for preventing the 
flow of fluid into the filtration canister 100 for some applications, i.e., sampling the fluid. At 
step 604, particulates are filtered out of the fluid via a filter element 118. The filter element 118 
may be of a variety of types dependent upon the application. For example, hydraulic systems 
may require a finer type of filter element than an internal combustion engine. At step 606, fluid 
flows from the filtration canister 100 to a separate evaporation canister 200. A metering valve 
224 may be incorporated between the filtration canister 100 and the evaporation canister 200 for 
controlling the amount of fluid that enters the evaporation canister 200. In the evaporation 
canister 200, at step 608, liquid contaminants are evaporated out of the filtered fluid. As 
previously shown, the vaporized contaminants exit the evaporation canister 200 via a conduit 
218 and the cleaned fluid exits the evaporation canister 200 to return to the engine. 

In summary, the two canister system as herein described facilitates accessibility, 
reliability, repairability, and ease in maintenance. It may be particularly adapted and suitable for, 
but not limited to, conventional diesel engines. In that regard, the previous description is of a 
preferred embodiment for implementing the invention, and the scope of the invention should not 
necessarily be limited by this description. The scope of the present invention is instead defined 
by the following claims. 
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